UBC a place of mind

w THE UNIVERSITY OF BRITISH COLUMBIA

INDIVIDUAL FINAL EXAMINATION: DECEMBER 2025

Course number: ATSC 201 Section number: 101
Course name: Meteorology of Storms. Duration: 100 minutes
Candidate name
Student number Candidate signature

Special instructions: Open books, notes, laptops, iPads, and calculator. Open access to the internet. No other
electronics (no cell phones, ear phones). Indicate your name, student ID, Test Form (All exams this term are Test
Form A), and all your answers on the Bubble sheet. Each question has only one best answer. Don’t leave any
questions unanswered (if you don’t know the answer, then guess). Good luck!

Instructor name: Roland Stull

This examination consists of 8 pages (including this cover sheet & bubble sheet). Check to ensure that it is complete.
Students ARE allowed to separate all the exam sheets from each other. Students must turn in ALL pages of this
exam. The bubble sheet will be marked by computer for the multiple-choice questions, and other questions involving
maps or diagrams will be marked by hand. Please do NOT re-staple the bubble sheet to the exam packet.

Rules governing formal examinations
1. Each examination candidate must be prepared to produce, upon the request of the invigilator or examiner, his or her
UBC card for identification.

2. Examination candidates are not permitted to ask questions of the examiners or invigilators, except in cases of
supposed errors or ambiguities in examination questions, illegible or missing material, or the like.

3. No examination candidate shall be permitted to enter the examination room after the expiration of one-half hour
from the scheduled starting time, or to leave during the first half hour of the examination. Should the examination
run forty-five (45) minutes or less, no examination candidate shall be permitted to enter the examination room once
the examination has begun.

4. Examination candidates must conduct themselves honestly and in accordance with established rules for a given
examination, which will be articulated by the examiner or invigilator at the start of the examination. Should dishonest
behaviour be observed by the examiner(s) or invigilator(s), pleas of accident or forgetfulness shall not be received.

5. Examination candidates suspected of any of the following, or any other similar practices, may be immediately
dismissed from the examination by the examiner/invigilator, and may be subject to disciplinaty action:

1. speaking or communicating with other examination candidates, unless otherwise authorized;
ii.  purposely exposing written papers to the view of other examination candidates or imaging devices;
ii.  purposely viewing the written papers of other examination candidates;
iv.  using or having visible at the place of writing any books, papers or other memory aid devices other than
those listed above under Special Instructions or authorized by the examiner(s);
v.  using or operating electronic devices including but not limited to telephones or similar devices other than

those authorized by the examiner(s)—(electronic devices other than those authorized by the examiner(s)
must be completely powered down if present at the place of writing);
vi.  copying, scanning, or photographing any parts of the exam to take or transmit outside of the exam room;

6. Examination candidates must not destroy or damage any examination material, must hand in all examination papers,
and must not take any examination material from the exam room without permission of the examiner or invigilator.

7. Bxamination candidates must follow any additional examination rules or directions communicated by the examiner(s)
or invigilator(s).
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points | Question

1 1 |The most dominant clouds that you saw outside today over the UBC

campus, just before the start of the final exam, were:
A) cirrus, cirrostratus, or cirrocumulus

B) altostratus or altocumulus

C) stratus or nimbostratus

D) cumulus or cumulonimbus

E) clear, stratocumulus, or other

3 2 |The clouds in the photo below are likely associated with
A) a cold front. B) a warm front. C) an occluded front
D) a hurricane. E) heavy precipitation.

2 3 [|High pressure usually forms near the earth"s surface under

an atmospheric column of cold air because

A) cold air shrinks (i.e., the air column becomes shorter)
B) of the katabatic effect

C) of geostrophy

D) anticyclones rotate clockwise in the Northern Hemisphere
E) there are more air molecules in that cold column

2 4 |The most common cause of death due to hurricanes is
A) tornadoes B) strong winds C) hypothermia
D) drowning E) electrocution
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Use the weather map below to answer the next 7 questions.
In this weather map, temperatures and dew points are in units of °F.
Pressure is in "inches of mercury"” (in.Hg), with the first 2" or '3" missing.
For example: 29.95 in.Hg is coded as 995, while 30.17 in.Hg is coded as 017

25 5 |First analyze the weather map below by drawing the following
isotherms: 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52 °F
Also, find any frontal zones, and draw any fronts.
(Be sure to submit this page, with your name on it. It will be marked.)
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2 6 |A cold front is at location: A) F B) M O R D) T E) V
2 7 |A cyclone is centered at: A) H B) O O N D) P E) V
2 8 |Wind of 15 knots is at: A) G B) L C N D) U BE) 1
2 9 |Cold-air advection is at: A) K B) Q O M D) N E)
2 10 | The airmass at location F is likely: A) mT B) mP C)cT D) cP E)mA
10 11 |At location G, the relative humidity (%) is roughly

A) 100 B) 88 C) 25 D) 17 E) 14
(Assume a weather-station elevation of 0.5 km above mean sea level.)
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Use the image at right to answer the next 7 questions.
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23

A cold front is at: A, B, C, D, E

An atmospheric river is at: A, B, C, D, E
A pre-frontal jet is at: A, B, C, D, E
A cyclone center is at: A, B, C, D, E

A warm front is at: A, B, C, D, E

A occluded front is at: A, B, C, D, E
This is likely a/Zan

A) radar reflectivity image

B) Doppler radar image

C) water-vapour satellite image

D) visible satellite image

E) IR satellite image

IT the Doppler image at right indicates a
cyclonic mesocyclone in the N. Hemisphere
at location E, then the most likely location
of the Doppler radar is (A, B, C, D, or E)?

In the eye at the top of a typhoon,
the pressure is ( ) relative to its
surroundings at the same altitude because

of the ( ) core of the typhoon. C

A) low , cold B) low, warm
C) the same, warm D) high, cold E) high, warm

An air parcel starts at P=100 kPa having T = 20°C and Td = 10°C.

It is forced to rise to P = 75 kPa as it flows over a mountain range.
Assume all liquid water falls out as rain on the windward side of
the mountain range. Then, on the lee side, the air descends back

to an altitude where P = 100 kPa. I1t"s approximate final T (°C) is:
A) 10 B) 15 C) 20 D) 25 E) 30

A column of air with initial relative vorticity 1.5x10"° s ! starts
at latitude 40°N. Assuming the air column depth does not change,
what is the approximate final value of relative vorticity (s_l)
after the air moves to latitude 60°N?

A) -1.75x10°  B) 1.1x10™° C) 1.5x107° D) 1.75x10"°>  E) 3.25x10 "

In an unsaturated isothermal layer of atmosphere of temperature 0°C,
the Brunt-Vaisala oscillation has a period of minutes.
A) 0.019 B) 0.19 C) 0.56 D) 1.9 E) 5.6
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2 24 IWhich wind has the following behavior? Blows parallel to the
thickness lines with low thickness to the left of the wind vector.
A) geostrophic B) gradient C) antitriptic
D) trade E) thermal
3 25 |Which statement is FALSE?

A) The Hadley cell is a vertical circulation in the tropics.

B) Monsoons are circulations driven by continent-ocean temperature differences
C) Extratropical cyclones affect Canada.

D) Extratropical cyclones create fronts.

E) Fronts pivot around anticyclones like spokes around an axel.

Use the 30 kPa map below to answer the following 4 questions
1 26 |The subtropical jet is at: A, B, C, D, E

1 27 ]The strongest polar- jet streak is at: A, B, C, D, E
1 28 |A ridge is at: A, B, C, D, E
2 29 |A favored location for cyclogenesis is: A, B, C, D, E

8 30 |Given this sounding, the top & bottom P (kPa) T (°0)
of the statically unstable layer of dry 100 25
atmosphere (kPa) are: 85 20
A) 75, 80 B) 80, 85 80 20
C) 70, 85 D) 60, 90 75 7
E) 50, 100 50 -10

25 -20

-end of exam-
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